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AMENDMENTS TO THE CLAIMS JUL 02 2007 

Please amend the claims as follows: 

1. (cuirently amended) A method of making an electrically programmable memory element, 
comprising: 

providing a first dielectric layer, said first dielectric layer having an opening, said opening 
having a sidcwall surface and a bottom surface; 

forming a conductive layer on said sidewall surface and on a portion of said bottom surface 
of said opening, said portion being less than, the entire bottom surface; 

forming a second dielectric layer eve* QS said conductive laye r, said second dielectric laver 
contacting said bottom surface of said opening; and 

forming a programmable resistance material in electrical communication with said 
conductive layer, 

Claims 2-6. (canceled) 

7, (previously presented) The method of claim 1, wherein said programmable resistance material is 
a phase-change material. 

8. (original) The method of claim 1, wherein said programmable resistance material includes a 
chalcogen element. 
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9. (original) The method of claim 1, wherein said first dielectric layer and said second dielectric 
layer are formed of the same material. 

Claims 10-15. (canceled) 

16. (previously presented) The method of claim 1, wherein said forming a conductive layer 
comprises conformally depositing said conductive layer. 

17. (previously presented) The method of claim l f wherein said forming a conductive layer 
comprises arisotropically etching said conductive layer. 

18. (previously presented) The method of claim 1, wherein said programmable resistance material is 
electrically coupled to a top surface of said conductive layer. 

19. (previously presented) The method of claim 1, wherein said conductive layer includes a 
conductive sidewall spacer. 
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20. (currently amended) A method of making an electrically programmable memory element, 
comprising: 

providing a sidewall surface and an adjoining bottom surface; 

forming a conductive layer on said sidewall surface and og a portion of said bottom surface, 
said portion being less than the entire bottom surface; 

forming a dielectric material ov e r at l e ast a portion of og said conductive layer and atloasta 
p e rtien - ef -a aid - bottom surfac e, said dielectric material contacting said bottom surface of said 
opening : and 

forming a programmable resistance material in electrical communication with said 
conductive layer. 

2L (previously presented) The method of claim 20, wherein said forming a conductive layer 
comprises conformally depositing said conductive layer. 

22. (previously presented) The method of claim 20, wherein said forming a conductive layer 
comprises anisotropically etching said conductive layer. 

23. (previously presented) The method of claim 20, wherein said programmable resistance material 
is electrically coupled to a top surface of said conducti ve layer. 

Claim 24. (Canceled) 
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25. (previously presented) The method of claim 20, wherein said dielectric material is formed on 
said conductive layer before said forming a programmable resistance material. 

26. (previously presented) The method of claim 20, wherein said sidewaU surface is the sidewaU 
surface of a dielectric layer. 

Claims 27 and 28. (canceled) 

29. (previously presented) The method of claim 26, wherein said dielectric material and said 
dielectric layer are formed of the same material. 

30. (currently amended) A method of making an electrical device, comprising: 

providing a sidewaU surface and an adjoining bottom surface; 

forming a conductive layer on said sidewall surface and on a portion of said bottom surface, 
said portion being less than the entire bottom surface; 

forming a dielectric material ovor at -le ast ft portion of on said conductive laye r, said dielectric 
material contacting said bottom surface of said opening and at loaot a portion of said bottom surfac e; 
and 

forming a chalcogenide material in electrical communication with said conductive layer. 

31. (previously presented) The method of claim 30, wherein said forming a conductive layer 
comprises confomially depositing said conductive layer. 
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32. (previously presented) The method of claim 30, wherein said forming a conductive layer 
comprises anisotropics) ly etching said conductive Jayer. 

33. (previously presented) The method of claim 30, wherein said chalcogenide material is 
electrically coupled to a top surface of said conductive layer. 

Claim 34. (canceled) 

35. (previously presented) The method of claim 30, wherein said dielectric material is formed 
before said forming a chalcogenide material. 

36. (previously presented) The method of claim 30, wherein said sidewall surface is the sidewall 
surface of a dielectric layer. 

Claims 37 and 38. (canceled) 

39. (previously presented) The method of claim 36, wherein said dielectric material and said 
dielectric layer are formed of the same material. 

40. (previously presented) The method of claim 30, wherein said conductive layer includes a 
conductive sidewall spacer. 
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41. (currently amended) A method of making an electrical device, comprising: 

forming an electrical contact by a method comprising: 
providing a sidewall surface and an adjoining bottom surface, 

foiming a conductive layer on said sidewall surface and on a portion of said bottom 
surface, said portion being less than the entire bottom surface, and 

forming a dielectric material over at least a portion of on said conductive layer end at 
looa t a portion of anid bottom surface, said dielectric material co n tactin g said b ottom surface of mi 
oeeningjand 

forming a chalcogenide material in electrical communication with said electrical contact 

42. (previously presented) The method of claim 41, wherein said forming a conductive layer 
comprises conformally depositing said conductive layer. 

43. (previously presented) The method of claim 41, wherein said forming a conductive layer 
comprises amsotropically etching said conductive layer. 

44. (previously presented) The method of claim 41, wherein said chalcogenide material is formed 
after forming said electrical contact. 

45. (previously presented) The method of claim 41, wherein said electrical contact is a conductive 
sidewall spacer. 
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46. (previously presented) The method of claim 41, wherein said sidewall surface is the sidewall 
surface of a dielectric layer. 

47. (currently amended) A method of making an electrical device, comprising: 

fanning an electrical contact by a method comprising: 

providing a sidewall surface and an adjoining bottom surface, 

forming a conductive layer on said sidewall surface and oa a portion of said bottom 
surface said portion being less than the entire bottom surface; and, 

forming a dielectric material ov e r at least o portion of os said conductive layer and at 
teas * ft - portk>n of said botiom r srarfoe e, said dielectric material contacting said bottom surface of said 
opening : and 

forming a phase-change material? in electrical communication with said electrical contact 

48 > (previously presented) The method of claim 47, wherein said forming a conductive layer 
comprises conformaUy depositing said conductive layer. 

49. (previously presented) The method of claim 47, wherein said forming a conductive layer 
comprises anisotropically etching said conductive layer, 

50* (previously presented) The method of claim 47, wherein said phase-change material is formed 
after forming said electrical contact. 
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5L (previously presented) The method of claim 47, wherein said electrical contact is a conductive 
sidewall spacer. 

52. (previously presented) The method of claim 47> wherein said sidewall surface is the sidewall 
surface of a dielectric layer. 

53. (previously presented) The method of claim 47, wherein said phase-change material comprises 
at least one ctaalcogen element. 

Claims 54-57. (canceled) 

58. (previously presented) The method of claim 18, wherein said top surface of said conductive 
layer has a lateral dimension less than 1000 Angstroms. 

59. (previously presented) The method of claim 20, wherein said portion of the bottom surface is a 
surface of a substrate. 

60. (previously presented) The method of claim 20, wherein said conductive layer has an, area of 
contact with said programmable resistance material, the area of contact having a dimension less than 
1000 Angstroms. 

61. (previously presented) The method of claim 20, wherein said forming a conductive layer 
comprises forming a dual-layered conductive sidewall spacer. 
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62. (currently amended) The method of claim 61, wherein said dual-layered conductive sidewall 
spacer comprises a first layer having a first resistivity and a second layer having a second resistivity, 
said first rooiotivoity resistivity being less than said second resistivity. 

63. (previously presented) The method of claim 30, wherein a top surface of said conductive layer is 
in electrical communication with said chalcogenide material. 

64. (previously presented) The method of claim 63, wherein said top surface has an area of contact 
with said chalcogenide material, the area of contact having a dimension less than 1000 Angstroms. 

65. (previously presented) The method of claim 30, wherein said portion of the bottom surface is a 
surface of a substrate. 

66- (previously presented) The method of claim 40, wherein said conductive sidewall spacer is a 
dual-layered conductive sidewall spacer. 

67. (currently amended) The method of claim 66, wherein said dual-layered conductive sidewall 
spacer comprises a first layer having a first resistivity and a second layer having a second resistivity, 
said first roaiotivoitv resistivity being less than said second resistivity. 

68. (previously presented) The method of claim 41, wherein said portion of the bottom surface is a 
surface of a substrate. 
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69. (previously presented) The method of claim 41, wherein said conductive layer has an area of 
contact with said chalcogenide material, the area of contact having a dimension less than 1000 
Angstroms- 

70. (previously presented) The method of claim 41, wherein said forming a conductive layer 
comprises forming a dual-layered conductive sidewall spacer. 

71. (currently amended) The method of claim 70, wherein said dual-layered conductive sidewall 
spacer comprises a first layer having a first resistivity and a second layer having a second resistivity, 
said first r o sistiveity resistivity being less than said second resistivity. 

72. (previously presented) The method of claim 47, wherein said conductive layer has an area of 
contact with said phase-change material, the area of contact having a dimension less than 1000 
Angstroms* 

73. (previously presented) The method of claim 47, wherein said portion of the bottom surface is a 
surface of a substrate. 

74. (previously presented) The method of claim 47, wherein said forming a conductive layer 
comprises forming a dual-layered conductive sidewall spacer. 
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75. (currently amended) The method of claim 74, wherein said dual-layered conductive sidewall 
spacer comprises a fin* layer having a first resistivity and a second layer having a second resistivity, 
said first r e si s tiveity resistivity being less than said second resistivity. 

76. (withdrawn) A method of fabricating an electrically operated memory array of programmable 
memory elements, comprising: 

forming a cell area less than 8F 2 ; and 

utilizing three or less masking steps in addition to the number of masking steps used for a 
CMOS process flow. 

77. (withdrawn) The method of claim 76, wherein one of said three or less masking steps is 
utilized prior to a deposition of a chalcogenide material. 

78. (withdrawn) The method of claim 77, wherein said chalcogenide material is a phase-change 
memory material, 

79. (withdrawn) The method of claim 76, wherein one of said three or less masking steps is 
utilized prior to a deposition of a dielectric materi al . 
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80. (withdrawn) A method of fabricating an electrically operated memory array of programmable 
memory elements, comprising: 

forming a cell area less than 6F 2 ; and 

utilizing three or less masking steps in addition to the number of masking steps used for a 
CMOS process flow. 

81. (withdrawn) The method of claim 80, wherein one of said three or less masking steps is 
utilized prior to a deposition of a chalcogenide material. 

82. (withdrawn) The method of claim 81, wherein said chalcogeni de material is a phase-change 
memory material, 

83. (withdrawn) The method of claim 80, wherein one of said three or less masking steps is 
utilized prior to a deposition of a conductive material, 

84. (withdrawn) A method of fabricating a non-charge-storage, electrically operated memory 
array, comprising utilizing three or less masking steps in addition to the steps used for a CMOS 
process flow. 

85. (withdrawn) The method of claim 84, wherein the electrically operated memory array 
comprises a plurality of programmable memory elements. 
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86. (withdrawn) A method of fabricating a non-charge measurement, electrically operated 
memory array, comprising utilizing three or less steps in addition to the number of masking steps 
used for a CMOS process flow. 

87. (withdrawn) The method of claim 86, wherein the electrically operated memory array 
comprises a plurality of programmable memory elements. 

88. (new) The method of claim 1, wherein said conductive layer contacts said bottom surface of 
said opening. 

89. (new) The method of claim 20, wherein said conductive layer contacts said bottom surface of 
said opening. 

90. (new) The method of claim 30 s wherein said conductive layer contacts said bottom surface of 
said opening. 

91. (new) The method of claim 41, wherein said conductive layer contacts said bottom surface of 
said opening. 

92. (new) The method of claim 47, wherein said conductive layer contacts said bottom surface of 
said opening. 
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93. (new) The method of claim 1, wherein said second dielectric layer fills said opening. 



94, (new) The method of claim 20, wherein said dielectric material fills said opening. 



95, (new) The method of claim 30, wherein said dielectric material fills said opening. 



96. (new) The method of claim 41, wherein said dielectric material fills said opening. 



97. (new) The method of claim 47, wherein said dielectric material fills said opening. 
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